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(57)Abstract: 

PURPOSE: To provide the surface of flexible nonwoven 
fabric with projected parts and to improve wiping 
performance. 

CONSTITUTION: A fiber web comprising " 20wt.% fibers 
having " 1 denier fineness and 3-20 mm fiber length is 
treated with a high-pressure jetting water flow on a 
porous supporting member having 0.2-1 mm pore 
diameter and 2.5-30% rate of hole area, the fibers 2 are 
interlaced and rearranged to give nonwoven fabric 1 
having napped projected parts 4 on one side. The 
nonwoven fabric is flexible and the projected parts can 
scratch off dirt In the projected parts 4, the fibers 2 are 
lined in the direction of thickness of the nonwoven fabric 
1 and capillarity works between the fibers 2 to supply 
water to a face to be wiped or to draw up water. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fiber web which contains fiber with a fineness [ of 1 denier or less ] and a fiber 
length of 3-20mm 20% of the weight or more in dryness is made into 100 - 500% of the weight of 
water content. By fiber down stream processing to which a bore of 0.2-1 mm of apertures leads 
on a perforated support surface which exists in the range of 2.5 - 30% of hole density, makes a 
water jet style act on this web after an appropriate time, and performs a confounding and a 
rearrangement of fiber While an end of fiber flows into a base material contact surface side of 
said web at said bore, it is made to arrange by said web thickness direction and a letter height of 
piloerection is formed A manufacture method of a nonwoven fabric characterized by being made 
to arrange in parallel with the real up aforementioned support surface, and forming a smooth side 
while fiber carries out a confounding between bores. 

[Claim 2] A manufacture method including a production process on which said fiber down stream 
processing makes a water jet style of 20 - 40 ml/sec-cm act crosswise [ of said web ] on a 
nonporous base material of 50 degrees of hardness or more following said perforated base 
material according to claim 1. 

[Claim 3] A manufacture method of a nonwoven fabric including a production process which said 
fiber down stream processing makes a water jet style act on said web on a mesh screen 
- following said perforated base material, and forms puncturing in a part corresponding to a 
knuckle of said screen according to claim 1 . 4. Fiber with a Fineness [ of 1 Denier or Less ] and 
a Fiber Length of 3-20Mm is Included 20% of the Weight or More in Dryness. While fiber is the 
nonwoven fabric which comes to carry out a confounding and an one side side of this nonwoven 
fabric is dotted with a letter height of piloerection which an end of said fiber arranges and forms 
in the nonwoven fabric thickness direction by predetermined pattern Said nonwoven fabric 
characterized by for said fiber which carried out the confounding arranging in real Kamitaira side, 
and forming a smooth side between these projections. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flexible nonwoven fabric excellent in wiping 

engine performance, such as waterdrop. 

[0002] 

[Description of the Prior Art] The nonwoven fabric is used as a kind of the textile for wiping a 
windowpane, a table, etc. conventionally. It is common knowledge that a nonwoven fabric can 
change the engine performance broadly by proper selection of raw material fiber or a process. 
For example, since what carried out heat embossing processing of the nonwoven fabric which 
used the thermoplastic synthetic fiber, and prepared much irregularity in the surface acts so that 
the projection may wipe off and the dirt of a field may be scratched, it is convenient for dirt 
dropping. Moreover, the nonwoven fabric to which the confounding of the fiber with small 
fineness was carried out in the operation of hydrostatic pressure, such as a water jet style, is 
flexible compared with the nonwoven fabric which carried out the fiber confounding by the binder 
or heat welding, and suitable for wiping the surface of a delicate thing. For example, a U.S. Pat. 
No. 3,61 6,1 75 official report carries out the confounding of the rayon fiber 1 denier or less by the 
high-pressure water jet style on the base material which consists of a plate or a mesh screen, 
and gives the example which uses an open example and a rayon fiber with a length of about 
40mm for the nonwoven fabric manufacturing technology of the appearance similar to chamois 
leather with the sufficient wiping engine performance. 
[0003] 

[Problem(s) to be Solved by the Invention] When carrying out heat embossing of the nonwoven 
fabric, it is difficult to be able to remove dirt effectively, but on the other hand to adjust 
concavo-convex height according to embossing conditions, for fiber to fuse in the case of 
embossing, to be easy to become a lump, and to obtain the flexible touch, on the other hand, by 
the manufacturing technology of said U.S. Pat. No. 3,616,175 official report, it is comparatively 
long and fiber with small fineness arranges superficially — the surface — it does not have the 
smooth ease of dropping of dirt although it is flexible and the good nonwoven fabric of the touch 
can be obtained, in case the surface is irregularity for this nonwoven fabric. 
[0004] Then, this invention has small fineness and makes it the technical problem to obtain a 
nonwoven fabric with the sufficient wiping engine performance which has an effect in dirt 
dropping by making a water jet style act on the web of the moisture state which consists of 
comparatively short fiber on a perforated base material, performing the rearrangement and 
confounding of fiber, and building much letter projections of piloerection to an one side side. 
[0005] 

[Means for Solving the Problem] The place made into a summary in order that this invention may 
solve said technical problem is as follows. 

[0006] If it is in a manufacture method of a nonwoven fabric concerning this invention A fiber 
web which contains fiber with a fineness [ of 1 denier or less ] and a fiber length of 3-20mm 20% , 
of the weight or more in dryness is made into 100 - 500% of the weight of water content This 
fiber web is drawn on a perforated support surface in which a bore of 0.2-1 mm of apertures 
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exists in the range of 2.5 - 30% of hole density, and fiber down stream processing which a water 
jet style is made to act on this web after an appropriate time, and performs a confounding and a 
rearrangement of fiber is used. What it is made to arrange in parallel with a parenchyma top 
support surface, and a smooth side is formed for by this down stream processing while a fiber 
end flows into a base material contact surface side of a web at a bore of a base material, being 
made to arrange by the thickness direction of a web, forming a letter height of piloerection and 
fiber's carrying out a confounding between bores on the other hand is that feature. 

* [0007] In one of the embodiments of this manufacture method, water jet style processing on a 
nonporous base material which follows a perforated base material at said down stream 

^ processing is included. Moreover, in other one of the embodiments, water jet style processing on 
a mesh screen following a perforated base material is included. 

[0008] A nonwoven fabric concerning this invention is the thing of a kind manufactured by said 
manufacture method, and what fiber with a fineness [ of 1 denier or less ] and a fiber length of 
3-20mm is included 20% of the weight or more in dryness, and it has for a letter height of 
piloerection which fiber is the nonwoven fabric which comes to carry out a confounding, and has 
been arranged to a predetermined pattern at an one side side is that feature. 
[0009] 

[Function] If it is in the manufacture method of the nonwoven fabric concerning this invention, 
fineness is comparatively small, without fiber dispersing, if conditions are stable and a high- 
pressure water jet style is made to act on this web since water is beforehand included in the 
web which consists of fiber with short fiber length, a rearrangement is carried out and a 
confounding is carried out efficiently. It is easy to flow into the bore of a base material, the fiber 
end which flowed arranges in the web thickness direction, and forms the height of the letter of 
piloerection in the base material contact surface of a web, and it is arranged in parallel with a 
base material plane, and forms a smooth side while fiber, on the other hand, carries out the 
confounding of the fiber short in the case of a rearrangement mutually between bores. 
[0010] Its fineness is small, and since fiber is carrying out the confounding mutually only with the 

r stream, without using a binder and thermofusion and it moreover has many heights of the letter 
of piloerection on one side, it is flexible, and the nonwoven fabric concerning this invention has 

.the good touch, and when wiping the field which became dirty with this nonwoven fabric, it can 
scratch dirt by the height. In a height, moisture can be promptly sucked up from the wiping side 
which has got wet, for example by the capillary action produced between the fiber arranged in 
the thickness direction. 
[0011] 

[Example] It is as follows when it explains based on drawing of attachment of the details of this 
invention. 

[0012] Drawing 1 is the perspective diagram of the nonwoven fabric 1 concerning this invention. 
Fiber 2 carries out the confounding of the surface side of a nonwoven fabric 1 mutually, and it 
consists of a smooth side 3 over which it is distributed superficially, and a height 4 which the 
end 5 of fiber 2 starts and forms in the thickness direction of a nonwoven fabric 1 from the 
smooth side 3, and the rear-face side is smooth in general. 

[0013] Drawing 2 </A> shows X-X-ray cross section in drawing 1 . Between the table and rear 
face of a nonwoven fabric 1 , the fiber 2 which carries out a confounding mutually is distributed in 
the thickness direction in the shape of a layer. A height 4 presents the appearance of the letter 
of piloerection by the end 5 of a large number arranged in the thickness direction, and when the 
distribution density of this height 4 is high, the whole nonwoven fabric presents the letter 
appearance of piloerection. 

[0014] It is made of polyester fiber with a fineness [ of 0.7 deniers ], and a fiber length of 10mm, 
the pulse duty factor [ as opposed to / height / 4 / height / from the base / 0.2-1 mm and 
nonwoven fabric surface area in the path of 0.05-1 mm and a base ] is made 2.5 - 30%, and a 
nonwoven fabric 1 can be used as a proper array pattern, and can give a surface pattern to a 
nonwoven fabric 1 . 

[001 5] Drawing 3 shows typical process drawing for manufacturing a nonwoven fabric 1 . It has 
wrap dehydration and dryer 105 grade for some 3 endless belts 103. the [ the roller 104 with 
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which this manufacturing process intervenes between the 1st, 2 and the 3 endless beft 
101,102,103 which progress to a left hand from the right hand of drawing the 2nd, and the 3 
endless belt 102,103, and ] — The 5th nozzle 1 15 is constructed over the 2nd, 3, and 4 nozzle 
1 12,1 13,1 14 and the roller 104 upper part crosswise [ of a beft ] in the 2 endless belt 102 upper 
part the — the 1 endless belt 101 upper part — the [ the 1st nozzle 1 1 1 and ] — The amount 
of water from a nozzle is almost uniform in the cross direction. In the 1st nozzle 1 1 1, it waters 
with the low voltage of 3-1 0kg/cm2, and injection of 30-130kg/cm2 high-pressure water is 
enabled with the 2nd, 3, and 4 nozzle 1 12,1 13,1 14 and the 5th nozzle 115. 

[0016] drawing 4 — the — ft is the part plan of the 2 endless beft 102. The bore 121 of 0.2-1 mm 
of apertures arranged to the predetermined pattern is formed in this beft 102 by 2.5 - 30% of 
hole density, and the water injected on the belt 102 in drawing 3 can be drained to the 
catchment pan 1 1 6. in addition, this wastewater — being related — the — what the 1 endless 
belt 101 lessens amount of water of the 1st nozzle 111 comparatively, and is operated — it is — 
the — the bore like the 2 endless belt 102 is not necessarily required. Moreover, in a roller 104, 
along a roller side, water jet flows promptly and falls. Incidentally, making water jet discharge 
promptly from base materials, such as a belt, is known as common use technology to which the 
confounding of the fiber is efficiently carried out with water jet. 

[0017] the — as the web 152 of the damp or wet condition which has put the random web 151 
which consists of polyester fiber 2 of the fineness of 0.7 deniers, the fiber length of 1 0rnm, and 
basis-weight 70 g/m2 on the 1 endless belt 101, and contains 100 - 500% of the weight of water 
by the water spray from the 1st nozzle 111 — the — it transports to the 2 endless belt 102. A 
web 152 is processed with the high-pressure water jet from the 2nd, 3, and 4 nozzle 112,113,114 
which set up water pressure highly one by one, and is taken as the web 153 which fiber 2 carries 
out a confounding mutually, and is in a new array condition, this web 153 — fiber 2 — the — the 
direction to which the 2 endless belt 102 goes, and the orientation arranged in parallel are 
shown, and the smooth side which imitates the surface of a belt 102 in the contact surface with 
this belt 102 is formed. In a bore 121 and its periphery, fiber 2 flowed into the bore 121 with 
wastewater, the bore 121 went caudad and the end has arranged. To a web 153, 70-130kg/cm2 
high-pressure water is further injected on a roller 104, the confounding density of fiber 2 is 
raised, and it considers as a web 154. a web 154 — the — the volume after transporting to the 3 
endless belt 103 and dehydrating and drying with a dryer 105 — **** — it considers as the 
nonwoven fabric 155 which is a finished product the thing as drawing 1 and the nonwoven fabric 

1 of the illustration to 2 with this same nonwoven fabric 155 — it is — the — the contact 
surface with the 2 endless belt 102 is the surface of a nonwoven fabric 1, and the part where 
fiber 2 flowed into the bore 121 is the height 4 of the letter of piloerection, and it is the smooth 
side 3 between heights 4. In a nonwoven fabric 155, the field which counters each nozzles 111- 
1 1 5 is a rear face of a nonwoven fabric 1 . 

[0018] The fiber web which replaces with polyester fiber and contains proper fiber with a 
fineness [ of 1 denier or less ] and a fiber length of 3-20mm 20% of the weight or more in 
dryness can be used for the web 151 of this example. If fineness is larger than 1 denier, since 
the flexibility of a nonwoven fabric is spoiled, it is not desirable. If fiber length is shorter than 
3mm, since the amount of fiber of the fiber 2 which stops being able to carry out easily for a 
confounding mutually, and is spilt out with wastewater from a bore 121 increases, it is not 
desirable. On the other hand, if fiber length is longer than 20mm, since it will become, or the fiber 
number per fixed basis weight will decrease that fiber cannot flow easily toward a bore 121 and 
the number of fiber ends will decrease in connection with it, formation of a height 4 becomes 
difficult Similarly, the amount of the necessary fiber used will be difficult for formation of a 
height 4 at less than 20%, and, moreover, a nonwoven fabric 1 will lack flexibility. 
[0019] In a manufacturing process, in using a roll 104 and the 5th nozzle 115, the degree of 
hardness of a roll is made into 50 degrees or more, and it enables it to be equal to use of high- 
pressure water jet The amount of water jet can raise fiber confounding density by considering 
as 20 - 40 ml/sec-cm in the cross direction of a web 101, eliminating water jet efficiently along 
with the 104th page of a roll, the [ in addition, ] — the nozzle number and water pressure on the 

2 endless belt 102 are set up suitably, and when confounding density high enough is obtained on 
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this belt 102, a roll 104 and the 5th nozzle 115 can be excluded. Moreover, if it replaces with the 
combination of a roll 104 and the 5th nozzle 1 15 and a web 153 is suitably processed with a 
mesh screen belt using the nozzle of a number, puncturing which imitates a knuckle can be 
prepared in the part which contacted the knuckle of a mesh. 

[0020] It is possible to make the thickness direction one direction arrange fiber 2 substantially in 
a height 4 in the nonwoven fabric 1 by such manufacture method. Consequently, if the nonwoven 
fabric 1 is wet with water, the water can be wiped off by the capillary action between fiber 2 t a 
field can be supplied, and the field can be wet promptly. Moreover, reliance can suck up water 
for the nonwoven fabric 1 which was damp with water and which wiped off and got dry in the 
field promptly by **** and this capillary action. 
[0021] 

[Effect of the Invention] Since the nonwoven fabric concerning this invention has carried out the 
confounding of the fiber with small fineness according to the high-pressure stream, its touch is 
flexible. Since the height is prepared in the surface, it wipes off by this height and the dirt of a 
field can be scratched. Since fiber has arranged in the nonwoven fabric thickness direction in the 
height, it is easy for capillary action to work between fiber, and to wet a wiping side with water 
or to suck up water from a wiping side. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The perspective diagram of the nonwoven fabric concerning this invention. 
[Drawing 2] X-X-ray cross section in drawin g 1 . 

[Drawing 3] Typical manufacturing process drawing of a nonwoven fabric. 
[Drawing 4] the — the part plan of 2 endless belt 
[Brief Description of Notations] 

1 Nonwoven Fabric 

2 Fiber 

3 Smooth Side 

4 Height 

5 End 

102 Perforated Base Material 

1 04 Nonporous Base Material * 

121 Bore 

151 Fiber Web 
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DRAWINGS 



[Drawing 1] 
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